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(57)Abstract: 

PURPOSE: To obtain the subject compound containing 
hydroxysilyl group having a specific structure on the 
terminal, exhibiting low toxicity and low stimulation to the 
skin and useful as a transcutaneous absorbefacient to 

promote the penetration and absorption of a fat-soluble CH2-3H<CH2)-^ 0CH 2CH2>nj0-A 2 
and water-soluble agents through the skin. 
CONSTITUTION: This compound expressed by the 
formula V [A is alkyl or group of the formula (CH2)p- 
SiR1R20H] is produced by reacting (A) a 
polyoxyethylene compound of the formula III [A2 is alkyl 
or group of the formula (CH2)p-2-CH=CH2] having 
alkenyl group at the terminal and produced by reacting a 
polyoxyethylene compound of the formula I (A1 is alkyl 
or H; average of (m) is real number of 3-100) with a 

strong base and reacting the product with an alkenyl compound of the formula II (X1 is 
halogen; (p) is 2-6) with (B) a hydrosilane compound of the formula IV [R1 and R2 are 1-6C 
alkyl or phenyl; X2 is halogen or alkoxy) in the presence of a catalyst and hydrolyzing the 
reaction product. 
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N-^nbr;v7xux N^f;wN-^7xu 

X N-^fJWN-^^7xU X N, N-i?;*? 1 

)i- 2-+y?)\,7^>. n, N-^*^;v^xx>V7 

5X N, N-^XfJK>^75X N, N-^^ 

^;Vx^y-jV73X i-^^Vtrng^x 1 
^;V-3 -trng 1-^^-3-^00^ 

xc*/-;k 1 -*^;i/tf^u^x i-^^v-2 
- * i/-;k 1 - * > K-;u tf »j 5? 

X a-tfn'JX /3-tfnUX r-WUX 3, 
5 -y*9VH£U3>X 2, 4-$>*9 t ;VKU5>X 
2, S-y^^HfU^X 2, 4, 

U^X 4-x^;vtrUvX 4-yatr;vtruxx 
4— f y^ntrjutfu^x 4-^;vt!U^x 4- 
t-^;vtfu^x 4-^>^;vtruvx 4-^* 
-xvtru^x 2-^^-4- 1 -^?jvku^x 
4-^^-2. e-y- t -^;i/tru^x 2-7 

xX^fcTU^X 3-7xXJHfUi;>, 4 — 7xXJP 
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13 

5MU-2-7xxjVt;»Js;x 4-*^-2, 6-v 

[0 044] K±ifi'<fc«Jfc&tfeKJ;0#6n«**W 

**yx?u >/# u *;ktf y s/n^tfvr/n * 

ft. KM). fcttfl*^<WflflfeW«Tft*. 

mriE— /aa^; (in *m*j:t;mjS{tosn*a-& 

ltC5W«#J3-l 0 0<&IBHk:»S2:i*«3SU<> 
[0 0 4 5] *«W0ttEHft5t (II) TSfc^n* 

+ fcfi'&;£-&fc«:*, 4MJ-AJB. SSfctttfUT-? 
-f A A * ft 5 ttftSFSO* te SA L&x- :/»3W©ff 

0. 1SM^-50S§%, »£L<telSfi%~2 0 

[0 0 4 6] *»WK*^T«^6n*JMfcB, AfWtf 
X tfU^M^Wk *Uf*i3UX *UW« 

y»J=i-;k i-*>h-;k #>7r-» ^7ztA 

tt, 7;V7x^AK, 7>^KU>, ^>F^'», 

^D7xty^ -f^D7x>, ^rh^D7x>, ^» 
T'D+'feX 7 p 7;7 P P7x>, 7x/7 p D7xX 7 
x>7 P D7xX 7;WHf7 f D7xX <>H7 r D7x 
X 7x>? 1 71fy^ Mlo^X X7 p D7x>, ^ 
yifPytr* ?7xt*Ty?, tfn^XfrA, 7x- 
)179V>* **^7x>^7>, ^D7x!/>, * 
>*!/5>X *WJ-)V1zE ; XfD-f KSiBlfcWi: 

UVX hy7AWD>7th-K. 7W'>/D> 
7-fehxK, 7;l/HDn-^y>71r5 1 -h^^ ; Rk 
>fflfc^ l/«7 WWMHfc ltl^n;P7x- 



(8) 3 8 7 0 

tt, ^DJI/x h7lM ^U^&^CDx h7«M *>J> 
20t7 7nx#U>«, is>ni*<b7 * J 9 

-fx Ir<i7s9*y. 7x^r'»x 7 7yt^y 

X x;V*>73KS, fcfn-^nHJX jmMJv 

-vX a-^f^H-A HrJVkX i/ns/>rftf 
X UXJ-^X SO^US^X kH7>>X 
>fti!;l»ffiWR»|tUTtt'r*7-f UX MJjrnn 
*?7^K* 7nir5h\ HJA'SF, **Zxi*f-7¥ 
K ^>7JU^h\ /vf HniM7'if'f F, Xka/? 

xhD^Ut'JX -f V VJVtf h-^-S^-f FU- 
k XUXU h-;kr h^^-f ^X'JX 

7, h7tf^;K h u y if tu 
T^fcKnxjW^^x ^kFnxJl/rfh+i/Xfc 

F-;k IS^n^7;n-M£ ; ^J^AgKffl 
fcUTttS^^TIfA, X7x5>kX X#;VS>kX 

mtLT\t-bJVrt&* ^7 p PA^-h> 7xXM 

tUTtt^7-K/X 

^9 A, D7-tf/tA, 7J1/XH7WA, 7;V7x^>?>^ 

£ ; <S5Eifi#»]tbT«7x/A t ;utf^-;k 7WI 
tf*-;k *s9u;VV\Z9-)V1t£ ; tiSWSffltVTte 

MJ^'JVx ;t?D7xX ^>hni^>^hu^ 
X X7xHUX fy^nfl//-*, f^ha^ 

h;V77X rtWv^l^UX -fT^^hntf^A^D 
i: ; tr^^VSOtUTtttr^^^A, B, C, D, E, 

K^cfctx^n^oK*^> *;^>x7xn-m 

&&V*<Dmmfc 7HU7T-Y^>X ^l^X^X tf 
v/A--;k 7>^e>, i/^9tf>tt£;»*JBt 
LTIMD+t- fef^^ ; «*«tt^L4»x*xt U 
Tit 7DX, »ffi^f;ta»«ffltbTtt7^ 
50 >KX 7;Vv^+1t, 7;H^D**tti?;-€-Offi7 f 
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(9) 



ftH!¥7-3 3 8 7 0 



15 



16 



[0 0 4 7] *£iJll©8&!Sa411tffl*$CT«X4fe© 
8S3H*. A#©&S8&©£Jf. ftOI (Ptt, *B> it 

»ir>«tt) taffl-r%©*»jf*i/^. ft*, {kffiffltt 

•f x^*-?-r 5>>^ft£©B8n?«jrr* r tipvt * 



[0 0 4 8] PAT, 9tlfitt*J:lftttfil 
«K:J:DS6fcW«ifcRWr*. fc£U *B9J))»::n 
SldH£an*t>©T?ttft^;:i«t>53A,Tr*<5. ft 

h'J->D*U->£S*rr. Sit. &TF© 1 H-N 
[0 04 9] 



CH3<0CH 2 CH2>m0H 

(1) 

Me 

HS i OEt 
Me 



CH2=CHCH2Br 
NaH 



H2PtCl6 



CH3^0CH2CH2>^0<CH2>3S1 OEt 

Me 



[0 0 5 0] 
[ftl 9] 

CH3<0CH2CH2>jn0CH2CH=CH2 

(2) 



Me 



(3) 



H2O 



Me 



K2CO3 



CH3^0CH 2 CH2>]jjO<CH2)5SiOH 

Me 



[0 0 5 1] 7^=f >»H«T. »tto*«fc^hU9 

A 6. 4 g (16 Ommo 1) ft'S+tf ^ 

~>X? 1/ > ( 1 ) (¥*3#?S 7 5 0, ¥^2£S 1 
7. 0) 100. Og (13 Ommo 1) S^Of ^7 
fcHn7?>»K5 0 0mlfc»Afc. 6P#mfi«Lfc 
16. lgWJJ^DSH (HOmmol) ft 
SSfcl 2^fflS«EUfc. 300 

»K^hu»>AT«»a*fc. 80^2 

*T*#U**>'X5 t U> (2) *&&m#tLT9 
3. 5g®fco OK* 8 8. 8%) fcfc, *<0«Hfi»4 l 
H-NMRX^ MMW;tM RX^ h^lCJcDMB 
1 H-NMR^efffflL^¥^S'&SA # -m^l 
6. 8Wofc. 

[0 0 5 2] l H-NMR, (5. (CDaOD, ppm); 3.38(3H, s, 
C'T'iO-), 3.67(4mH, m, (C"H" 2 C"H"2 0)n ) , 4.03(2H, 
n, -C"H" 2 CH=CH 2 ), 5.30(2H, m, -CH 2 CH=C"H" 2 ), 5.95 
(IE, m, -CH 2 C"H"=CH 2 ) 

IR, v, (neat, cm" 1 ); 2880, 1720, 1460, 1360, 111 



(4) 

30 0, 940, 840 

[0053] 8 0. Og (9 8. 6mmo 1) <D (2) 
(A*-m=16. 8) ft5 0 0ml(Ofh7hHD77 

lml (1 1 7mmo 1) tiSftS^KO. 3ml£jjn 

mM<Di/* ^;l/X h*yy7 6 0 0ml<D 

#£to*Tjg»3ia\ 0t:T8H$T> 3 3. 7g (2 4 
4mmol) U^ACO 5 0 Om l H>o 

<DiTFLfc. SfiTTl 2WM«#Lft«. WKx^ 

&> 8 0t:T2 4«fW«£E«ttLTM-5|cMlCth**^v' 

u;vsft^-r^^u^>'X5 i w> (4) 

LT4 0. 5 gfc (<K*4 4. 9 *) fc*, *G>J»| 
jfitt 1 H-NMRX^ b;U:feJ;tf I RX^ MHC«k 

D*BLft. i H-NMR3^6jnau&¥^a^ae/i- 

mttl 6. 9T£>ofc 0 

[0 0 5 4] l H-NMR, 5, (CDsOD, ppm); 0.05(6H, s, 
Si-C"H"s), 0.50(2H, m, -C"H" 2 Si (CHshOH), L53(2H, 

in, -CH 2 C"H" 2 CH2Si-), 3.30(3H, s, C'TsO-), 3.60 
50 ((4m+2)H, m, (C ,f H"2C"r 2 0) D C"H" 2 -) 
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(10) 



4$Bfl¥7-33 8 7 0 



17 



18 



IR, v, (neat, cm 1 ); 3480(SiOH), 2880, 1460, 135 *£{fcro£fiKl~3 
0, 1300, 1250, 1100. 940, 880, 840, 680 [0 0 5 6] 

[0 0 5 5] gJ60i|2~4 n8tt**ttfrr*'«# l J Ut20] 

Me 

n-BuLi D3 CISKC^CI 



C4) 



Me 



THF 

Me Me 

CH3^0CH2CH2>|jjO<CH2)^Si 0)p|SKCH2^C I 

Ms Mb 

(5) 

Na I Me Me 

CH 3 <0CH 2 CH 2 > 1 0<CH2^S i O^SI <CH2>g I 

(6) 

EtNMe? Me Me, v+ Me 

CH 3 <0CH2CH 2 >ni0<CH2>3<Si0^Si-(CH2>3NEt 

Mg Ms i _ Me 



THF 



[0 0 5 7] 7)V3>&m5LT* fh7tH077>C 
mm&f£L1t (4) (A*-m= 1 6. 8) S*l 

WAA+t^iS (i. 6mo fcorTjn 

H$fBJft#tfc. «lEI©i©DiflDf 
/Co £ Z\Z, (4) fc»LTl. 5^fitf)3-#PP;/ 

8iiS£&, **lnjtx-^T»ffiLfc. Jn*SMI^h 59 
U*AT?tt«Mk 1 5 ot;T3ii?rajcffitt 



(7) 



>^Dy>*lfi# (5) ft«*tftttttH#i:bTft 

[0 0 5 8] l H-NMR, (5, (CDCls, ppm); 0.05((6n*6) 
H, s, Si-CTi), 0.60(4H, m, -Si (CHs) 2 C"H" 2 -), 1.8 
0(4H, m, -CHaCriCHaSi-), 3.38(5H, m, C"H" 3 0-£:- 
C-ff'aCl), 3.60((4bh-2)H, m, (C"H" 2 C"H" 2 0) D CTTa -) 

[0 0 5 9] 

ttl] 



§£861 


» (4) ©4 n-r»WA©i 


t DsCOS (5) COIR* 








(g) 


(ml) 


(g) 


(g) 


A* -a 


A*-n 


2 


4.0 


3.9 


2.6 


4.7 


16.9 


10.9 


3 


4.0 


3.9 


4.3 


5.8 


16.9 


15.2 


4 


7.0 


4.9 


12.2 


17.0 


16.9 


24.2 



[0 0 6 0] *2!2«tf)Stf> (5) (A-m= 1 6. 
9) *±T/3^ft^-hU^A*7-fch>fc»*U 4 8 

;^>d+i^>^p>^«i^ (6) 



fc<fcD«KU&. l H-NMRX^J NW>6»6nft 

[0 0 6 1] J H-NMR, 6, (CDCh, ppm); 0.05((6n+6) 
H, s, Sl-rH%), 0.63(4H, m, -Si (CHs^CH'V), 1.3 
3(4H, n, -CHiCViCHiSi-), 3.20(2H, t, CTjI), 3. 
40(3H,s, CTiO-), 3.65((4m+2)H, m, (CT 2 C"H" 2 0) B 

50 cm-) 
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19 



[0 0 6 2] 



(11) 
£2 



ftBB¥7-3 3 8 7 0 



20 





»J (5)<7)S 


3Mt#HM©M (6) COXRfi 








(g) 


(g) 


(g) 




A*-n 


2 


2.5 


1.2 


2.4 


16.9 


11.8 


3 


2.5 


1.0 


2.3 


16.9 


16.8 


4 


17.0 


4.6 


15.7 


16.9 


27.0 



[0 0 6 3] S3IS*<B*0X (6) (A-m=16. 
9) fccktfN, N-^^H^7^>^rh7tH 
□ 7 5>t«*U 1 2^«$tto WON, N 

VLVkLlttZ.** *3B«0«C!>«-*j|fc7>tr:«>A 

^D-^ftW# (7) S*«ftttttH*tl/T» 
fee &fc> fOiaH l H-NMR*WlRX^h 



C 0 0 6 4 ] 1 H-NMR, 6 , (CDC1 s , ppm) ; 0. 05( (6n+6) 
H, s, Si-CTs), 0.65C4B, m, -Si (CHs) 2 CH" 2 -), 1.4 
0(7H, m, -CH 2 C"H"2CH 2 Si-i:NCH2C ,r H w 3), 3.65((4nrH5) 
H, m,C"H"jO-£ (C"r2C"r 2 0) n rH"2-i:-C"H w 2N(C" 
H"s) 2 C"H" 2 -) 

IR, v. (neat, cm 1 ); 2980, 2900, 1740, 1460, 142 
0, 1360, 1260, 1100, 1030, 880, 710 

[0 0 6 5] 

[«3] 



(6) (DM N,N-W»I» (7)0JRa ¥^S£S 
#^ (g) 7S><Z)S(ml) (g) A*-m A*-n 



2 


5.0 


2.1 


5.4 


16.9 


9.2 


3 


1.3 


0.4 


1.3 


16.9 


16.8 


4 


14.0 


2.5 


1.3 


16.9 


21.5 



[0 0 6 6]*ffl^5 0jft££*«fc#^#U** 30* [0 0 6 7] 



(6) ~ ■ CH3<0CH2CH2>j^ 

(8) 6 6 



[0 0 6 8] *fc«3fc*^T£«Lft (6) (*U* 

m= 1 6. 9, /\-n = 16, 8) 
1. Og (0. 5mmol) Ofh7t HD77>1 5 
m 1 »»fc3m 1 0>t?U^> (37. 3mmol) SlD 

a, 1 2«fMjB«a*fc. 3wu<0 try 1 

D+*>yDyJ*l§# (8) «*fittttH*fcl/T 
»&. 0K*9 6. 096, #U^+->X^l/>^ck^ 

16. 9, A-n = 13. 7) fcfc, ^Oflliif^H- 



NMR^WI RX^ h;WC<kO*BL/&. 
49 [0 0 6 9] 1 H-NMR, (5, (CDCh, ppm); 0.05((6n+6) 
H, s, Si-C rt H" 8 ), 0.60(4H, m, -SittBihC'W), 1.7 
2(4B, m, -CH 2 C"H" 2 CH2Si-), 3.65((4m+5)H, m, C"H" 3 0 
-i (C"H"2C"H M 2 0).C W H W 2), 4.93(C"H" 2 N), 8.17, 8.5 
6, 9.32(5H, m, pyridine) 

IR, v, (neat, enr 1 ); 2950, 2870, 1630, 1480, 144 
0, 1350, 1260, 1100-1000, 800 
[0 0 7 0] Hlffi096 hKD*v->UM^*®M 
? £ # U X U > 0!) 2 

59 h'JWlO. Og (2 5 0mmol) fcA+U^TSfc 
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(12) 



&§H¥7-3 3 8 7 0 



21 



22 



tf UaM^X^l/* (1) W3#TS3 5 0, ¥i^S 
0) 80. Og (2 2 8mmol) ^rh 
7kPD75>8*5 0 0mlSMfc. 6^W«85b 
fc», 3 0. 4g®7U;^D5H (251mmol) 
SlllA. SStl 2^Hig«Ebfeo 30 

*i«*-hu*/4TWl**3eu sotrr 

ftWI-^^U^S/X^U^ (2) £S9!i£#:<>:LT8 i0 

4. 6g«. (iR$9 5. i %) *<Dmmv 

H-NMRi±tfIRX^h^fc±5iBl/&. l H 

fc, IRX^HW4Sai5*!lltH-T?*ofc. 

[0 0 7 1] l H-NMR, <5, (CDCls, ppm); 3.48(3H, s, 
C"H"s0-), 3.70(4mH, m, (C"H" 2 C" H" 2 0) . ) , 4.05(2H, 
m, -C"H" 2 CH=CH 2 ), 5.24(2H, m, -CH 2 CH=C"H" 2 ), 5.95 
(IB. m, -CH 2 C"H"=CH 2 ) 

[0072] 80. Og (18 8mmol) O (2) 
(A-m= 8. 2) ^5 0 0ml(Ofh7t:FD77> 20 
ICjg^U ^^fJHh^>7>2 3. 5g (2 2 5 
mmol) fc&ftS&KO. 2ml£te, 7)VJ>% 

Xh*^>5 8 0 0ml <Z)#£2 0 0ml 
<7)** MATS***, Or^a^T, 3 1. 
0 g (2 2 5mmo 1) ©SB*iJW©2 0 0ml* 
»KS«>o< D^TLfCo SfiTTl 2l*IH«#Lfc 

«*MJtfAT!«ji, 8 0 , CT2 4«NW« 

3/X?l/> (4) £jg^i£#ctLT7 9. Ogtlit. 
(iK$9 0. 2%) ^0«igte l H-NMR:j3j; 
tfIR7^ MWCiOfSKLfc. »H-NMR*6»* 

^4 



[0 0 7 3] ^-NMR, <5, (CDCls, ppm); 0.05(6H, s, 
Sl-CVi), 0.55(2H, m, -C"H" 2 Si (CHs) 2 0H), L58(2H, 

m, -CH 2 C"H" 2 CH 2 Si-), 3.40(3H, s, C M H"s0-), 3.65 
((4m+2)H, m, (C"H ,, 2 C"H" 2 0) B C f, H" 2 -) 

[0 0 7 4] *IS«7-9 ra«*ft**fctff *#U 

S&CD&fS, 5-7 

7;V=f>*H«T* fh7tHD77>C, *S£0j6T 

X^U> (4) (A*-m=8. 4) SS4ffi*0*«tt 

>**<!. 6mol/l) &0tm li$fflfc# 
S&fc, ^4|2^OfiODaC0xK^t KD77 

>^se^jn^> s^t, i2^wifc, asfc, * 

^^^5 1 ;i/^nD^^>&ijD^3^ t j»^bfco 

#2-&# (5) ft**fl«#tUT»fc. ft*. ^<D« 
j6tt l H-NMRfc«kO«BLft. l H-NMR^?h 

; w e> ft 6 nt^a^ft:^ ± t» u a-; wtr / □ > 

[0 0 7 5] 1 H-NMR, 0, (CDCls, ppm); 0.05((6n+6) 
H, s, Si-CTi), 0.58(4B, m, -Si (CHs) 2 C"H" 2 -), 1.7 
0(4H, m, -CH 2 C w H" 2 CH 2 Si-) > 3. 36 (5H, s, CViO-fc- 
C"H" 2 Ci), 3.62((4m+2)H, m, (CTiCXiO.CTj-) 

[0 0 7 6] 

»4] 



*»« (4)<£fi 




t (5)0«* 






(g) 


(ml) 


(g) 


(g) 






7 6.0 


7.5 


8.0 


12.4 


8.4 


7.0 


8 10.0 


12.5 


22.2 


27.6 


8.4 


15.2 


9 6.0 


7.5 


18.7 


23.3 


8.4 


19.5 



[0 0 7 7] ^5gS*Stf>Stf> (5) (A*-m=8, 4) 
fc. &#Eg|^MJ*AT&$&> Sft«£U 12P# 
'✓Dt#>^Dy^# (6) tKJt&ttft&l/C 



50 



S^5E«<Dtfct)T*ofc. 

[0 0 7 8] 1 H-NMR, (5, (CDCU, ppm); 0.05((6n+6) 
H, s, Si-C"H"s), 0.58(4H, m, -Si(CHs) 2 C"H"2-) r 1.7 
1(4H, m, -CH 2 C"H ,, 2 CH 2 Si-), 3.18(2H, t, -C"H" 2 I), 
3.40(3H,s, C"H"s0-) f 3.63((4m+2)H, m, (C"H" 2 C"H" 
2 0).C"B M 2-) 

[0 0 7 9] 
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(13) 



#§W7-3 3 8 7 0 



23 



24 



[315] 



*5 





(5)£>fi 




(6) ©Ml 








(g) 


(g) 


(g) 


A*-m 


A # -n 


7 


7.0 


4.9 


7.0 


8.4 


8.5 


8 


15.0 


6.7 


14.6 


8.4 


14.8 


9 


13.0 


3.8 


13.0 


8.4 


21.0 



[0 0 8 0] S6!S«ttf)S£> (6) (A-m=8. 4) 

Dyjr#«£* (7) fc8Wft*MtHfcfcbT»fc. * 

&6 



[0 0 8 1] l H-NMR, <5, (CDCls, ppm); 0.05((6n+6) 
H, s, Si-C'Ta), 0.50(4H, n, -Si(CHs) 2 C"H" 2 -), 1.4 
2(7H, m, -CH2C M r 2 CH2Sl-tNCH2C"H"3) ( 3.63((4nH-15) 
H, m,C"H"s0-t (C w riC M H"2 0).C w H M 2-4:-C w H w 2N(r 

b" $ ) 2 c"hV) 

IR, v, (neat, cm" 1 ); 2980, 2920, 1730, 1460, 142 
0, 1360, 1250, 1100-1000. 880 

[0 0 8 2] 

[*6] 



#^ 


(6)<Dfi 

(g) 




(7) (DIRS 
(g) 


A'-m 


A'-D 


7 


6.8 


3.1 


7.0 


8.4 


8.5 


8 


14.6 


4.6 


13.4 


8.4 


14.8 


9 


13.0 


2.6 


13.0 


8.4 


21.0 



[0 0 8 3] $mWl O kKn*$/$'U;i'*&*SSK: ,30* [0 0 8 4] 



H<0CH2CH2>m0H 
(9) 



He 

HSiOEt 
Me 



H2PtCi6 



H20 



K2CO3 



CH2=CHCH2Br 
NaH 

CH2=CHCH20<0CH2CH27„i0CH2CH=CH2 

(10) 



Me Me 
Et0Si<CH2>3<0CH2CH27^0<CH2>3Si0Et 
M© Ms 

en) 

Me Me 

HOS i <CH27g{0CH2CH27!0<CH2>3Si OH 
Ms Mq 

(12) 



[0 0 8 5] 7)VzS>%m%Ts M&<Dykm{\:j- h U V 50 A4. 8g (12 0mmol) S's+tf >Tft#«, * 
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(14) 



4$B§¥7-3 3 8 7 0 



25 



25 



(9) (W»Ti4 0 0, ¥^E££9. 0) 
20. Og (130mmol) fc^tfT" h^fc ^UVy 
>®m2 0 Om 1 £JDA£, 6«rHBB«L/&a, 14. 
6g<07U;^D5H (12 0mmol) SriflA, S6 
fc 1 2 ftm&ffi Lfc. 3 0 0ml COX- 

(1 0) Z&n&WifctLXl 9. 8g»ft. (JK*9 J0 
9. 2%) *<D«®f* l H-NMRiS<fctfI RX^£ h 
;PK±0«BL/&. l H-NMR^W#6S6n 
'J tt ^Xfl/ XOT^l^tt/^mlj: 9 , OT 

[0 0 8 6] 1 H-NMR, <5 , (CDCb, ppm); 3. 50(4mH, m, 
(CH^CH^O).), 4.03(4H, m, -C"H" 2 CH-CH 2 ), 5.27 
(4H, m, -CH 2 CH=C"H" 2 ), 5.90C2H, m, -CH 2 C"B"=CB 2 ) 
IR, v, (neat, cnr 1 ); 2880, 1720, 1460, 1360, 111 
0, 940, 840 

[0087] 15. Og (37. 5 mmo 1) <D (1 20 
0) fe2 0 0mlOfh7tKD75>8l([l: 1 
^Xh^'>->7>15. 5ml (112mmol) 
fta&KO. 3ml£HnA* 7;i^>#B^TF> 121$ 

Me 

n-BuLi D3 ClSi <CH2>gCI 

Me 



**isX?U> (11) CO¥^££Stt9. lT*o 
fc. ^CO^>C^Xh+v'S^5(c^^-r^^ l J^+ 
>/X?U>l OgKl OOml<A*£JO*T&#£-t*\ 
Ot^JtftT* 3. 9g (2 8. 2mmol) 

1 2WMB*l,&*. »»X^T»ffiLfc. SfcKttS 

X?W> (12) SSWtfi«#i:UT7. 8gff&. 
(JR$83. 5%) ^Jfcjg^H-NMRfcJctf I R 

9. 3T$ofc, 

[0 0 8 8] 1 H-NMR, (5 , (CDC1 3 , ppm) ; 0. 05(12H, s, 
Si-C"H"3), 0.50(4H, m, -C'WaSKCHshOH), 1.50(4H, 

m, -C&CTaC&Si-), 3.39(4H, t, CV lOttfoC&O). 
CTi-), 3.60(4biH, m, (C'Tf aCTiO).) 
IR, v, (neat, cm" 1 ); 3480(SiOH), 2880, 1460, 135 
0, 1300, 1250, 1100, 940, 880, 840, 680 
$ 

[0 0 8 9] 
Ut2 3] 



(12) 



THF 



Me. Me 



Me Me 



CI<CH2>gSi^ 



Me Me 



(13) 



Nal 



2-butanone 



Me Me Me Me 

<CH2>3S i <0S i }^CH2 >^0C^ 

Me Me ^ " v 



Ma "Me 



(14) 



EtNMe2 
THF 



+Me 



Me Me 



Me Me 



+ Me 



EtN<CH2>3SK0Si)^CH2^0CH2CH2)m 0 ^ CH 2>^Si0^Si<CH2>3NEt 



Me Me 



Me "Me 



Me 



(15) 
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(15) 



3 8 7 0 



2? 



28 



[0 0 9 0] 7*:*>*H«T, OT^/SiLfc 
t H D * S/ U ft \Z *f T 5 # U 5/ X k 
> (12) (A*-m=9. 3) 5. Og (7. 6mmo 
1) <Df-by\iVU7y>5 Om ItftKfcl. 6MOn 
-^9 i ;VU5 1 9A'S*D->8«9. 5ml (15. 2m 

moi) ftoTCTin*, iRfma»ifc. ssic, d s 

10. 1 g (4 5. 5mmo 1) (D-^hyh HP7^> 

5 o m i mmzmz. &ut, i2mmnmLit. £6 

\Z, 3-^DDynt!;l'y7WDPi/7>3. 7m 
1 (22, 8mmo 1) ftft]A 1 ^Mft^lL »tt« 70 

U>/$i)i;*?)li'U*V>7ny>7&m&# (l 
3) 14. 7g^S6»tir#L (JR3*7 5. 
5%) *omM\t l H-NMR7>*9 bMZ&Qffl&l, 

[0 0 9 1] 1 H-NMR, <5, (CDCls, ppm); 0.05(2(6n-tf) 
H, s, Si-riTs), 0.58(8H, n, -SKCBOiCTj-), 1.5 20 
8(8H, m, -CH 2 C"H" 2 CH 2 Si-), 3. 25(4H, t, -CViCI), 
3.40(4H, t, C'W^OttfcC&OJ.rffV), 3.60(4mH, m, 
(CTriCTiO).) 

[0 0 9 2] ftfe^jKLft (13) 10. Og (3. 9 
mmo 1) fcitfa^fWHJ^A 11. 8 g (7 8. 
7mmo 1 ) ft 1 0 Om 1 CO 2-7*/ >KJ0A, 48 

«fiH5i«s*fc. mmm%&, *ftjDAx-7^T»ffi 

hit. ^*«Stt^hU^ATKtt», JftttflSU 12 
Lfci £5. M*«fC3-H7nbf;i^Sft 

ft^#Ut*yXfl/>/^iJy^^k>D^>^ 30 
Oy^I§# (14) 10. 3gft*J|fittttH*t 
1/TfSfc. (W9 3, 6%) ^tDStiSfc 1 H-NMR 
WHC«kD»BU!t. ! H-NMRX^h;V^ 

s ft 6 ntz # u * / a a - n 

141 1. OT&ofco 

[0 0 9 3] 1 H-NMR, <5 (CDCh, ppm); 0.05(2(6n46) 
H, s, SJ-CTi), 0.58(8H, m, -Sl(CHi)iCXi-) f 1.5 
8(8H, n, -CH 2 C"H" 2 CH 2 Si-), 3.1K4H, t, CTiI), 3. 
32(4H,t, C M H"«0(CHiCBiO)«C ,, ri-) i 3.58(4mH, m, (C n 
H" 2 C"H" 2 0)m) 40 

[0 0 9 4] 9c\Z&f8,Lfc (14) 5. Og (1. 8m 
mo I) (Ofh7t:FD77>70mI»2. 56 
gCON, N-y7^Xf;i/75> (3 5mmol) ft 

{£i!?r!l»K5% (£»»=3) • 



5P;l/7i=><h&«ftJB£«, 12«Milf:t: 
5, M*«t7> : EX'>AiSft*'r^#U**5/X5 1 W 
>/#U^^9 t ;Pi/D*1}'>7D!y^*fi'&# (1 5) 
4 . 9 1 g £ffiR&ttttBtt & bTftfc, (JR* 9 6 . 
9%) -ecDflljga 1 H-NMRfcitfl RX^ hMZ 

'J*M;'>n+*>©¥ftl^«A-nlll 0. 8T 

[0 0 9 5] 1 H-NMR, <5 (CDCh, ppm); 0.05(2(6n-tf) 
H, s, Si-C"H"3), 0,55(8H, d, -S i (CH 3 ) 2 C"H"a -) , 1.5 
8(14H, m, -CH 2 C"H" 2 CH 2 Si-i:NCH2C"H"3) l 3.30(20H, 
m, -C"ff , 2 N(C"r 3 ) 2 C"r 2 -), 3. 61 ((4*4)0, % C"H" 2 0 
(C , W'iCTTaO).C ,, Fi-) 

IR, v, (neat, cm" 1 ); 2980, 2900, 1740, 1460, 142 
0, 1360, 1260, 1100, 1030, 880, 710 

[o 0 9 6] mmmi 2, 13 ^D7it^th 

SSBrMSO. 9 5cm 2 ) fc9**K«il«AJtfttta 

omg, ^ss««i2Rr;3T#enfc*^fc:Bg«R^ft^-r 

(SjS^MEifUfl) (5wt. *) ft^iK 
X9 t ^7;V3-»;U5 0%*»»ft2ml xn, H:^ 
-*tpH=7. 4fcB»LfcU>IW*««2mlA 

n&. vft\zz 7 , C(Dtsa*fta5s 

S*, iiSft-fcfcftofc. W?*>/t-ft»#T6Wf 
[W&:feJ;r/l 2«HBftfcl/-fe^-«±D*>7"J>Jf 

t utssism 2 3 Tft 6n&*«fcia»«[ft^-r« 
# u ttisx? v u y > d >y D y ? 

#*£<*ft*n*njBK ft*>n?tmi&mfei&&z%i 

tC^To *fc, rn6<0^D-/**S^ftjD^&V^« 
^ftS7*tt^Jia:bT^fo aifrSHftJ^fc, 

c n e> ©*«b t ra»iftft*T* # u ^+->x? w 

it co f ftss l fc t c 5 v^rn fcsfeft if 

[0 0 9 7] 
»7] 

^bu^oaMiijets* (1) 



fflv^&*a^# Sia*(mg) 



1 2tif?m<D%m 
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29 

1 2 
1 3 



mm® 2 



(16) 

0. 143 ±0. 009 
0.087±0. 015 
0.010±0. 003 



ftm¥-7 -3 3 8 7 0 



30 

1.444 ±0. 109 
0.760 ±0. 103 
0.042 ±0.009 



[0 0 9 8] mmmi 4, 15 ^D7it7^tb 

y 9/>©ifej*aii*i* (2) 

2&8ffi«0. 9 5 cm 2 ) fc^^naMWAlifttta 

*#fi£ft (&&®iK<EiI?FJ) (2wt. X) s^rtr, 
X?)l7)l3-)l>5 0 2 ml A*X> W-fe^- 

95CpH=7. 4fcH8l/&U>»«««*2mlAn 

ii\ fflftfc-fcfcftofc. ra?*>/^*«#T6ISWI 
«*J:tXl 2($Pfl&K:]^7*-&J;D1f>7y >£f 



J0 



sin6©*iifcia»*ft*r«#u**3/xyi/>/* 

It CD K ^HMttMfcttR Lfc 2 £ 5 Wfn fcSfift 2 

£2£«ti8L&. 

[0 0 9 9] 
«8] 



«8. ^^^&ffl^fc^^D7x^^^^hU^A<DS3aS!l^S (2) 
{Ejt?HfflS2% (HS&&= 3 ) • 









1 2 ft|IQ&® WH 






SiMS(mg) 


SiBS(mg) 


1 4 


S*J60J2 


0.183±0. 027 


1. 615±0. 135 


1 5 


£ttM3 


0.057 ±0. 008 


0.493±0.068 






0.010±0. 003 


0.042 ±0.009 



[0 10 0] 



16-2 2 7>^KU>©*J»: 



$Srffl«l0. 9 5 cm 2 ) fc9**K*Bf«BAJ»*ttS 

2-5, 8, 9»tfi i?ft&n&5MCH&ttt*T 

*#S£# (SftRJRffiitffl) (2wt. X) 

X^;V7^3-^5 ox*»*e2miAn, w-ty^- 

95iCpH=7. 4 Kfigbiej 2ml An 

»*.ktfi 2^ffl«JcWir^-9<fct)lf>^U>^ 
U »a*#irnvhjf^7-r-fcJ;0a511Lfc7>? 

»9. 9tf*2fe*«fflVi&7>y£y 



-5, 8, 9Rt/l lTft&tUbsMKRBWK^-re 

#U**^x^w>/^u*;^/^n*if>^D5/^ 

•ok ^-^wgffi^ss bfc 2 z 5 v>r n *>&e& 2 

£2£fl6Kbfco 
[0 10 1] 

«9] 

>OS3SSI^Jlg* (£»*=3) • 



1 2 RNftO «R 



-616- 



(17) 



®m¥'7 -2 3 8 7 0 



31 



32 



1 6 




0. 153 ±0.004 


0.638±0.090 


1 7 




0. 243 ±0.084 


0.932 ±0.308 


1 8 


sown 


0. 353 ±0.052 


1.239±0.196 


1 9 


mmms 


0. 312±0.071 


1. 186±0.218 


2 0 




0.548 ±0.092 


2. 341 ±0.085 


2 1 




0.425±0.015 


2. 171 ±0.259 


2 2 


mmm 1 1 


0. 558 ±0.069 


2.229±0. 112 






0. 069 ±0.0013 


0.269 ±0.041 



[0 102]* 



2 3-2 8 <>K*^>>0ffcJ* 



£*-*->>*^y Mt*2 -?ir>AHHR-t* (ft 
ftKBttO. 9 5 cm 2 ) tC?^*ffi«8*l»&JtS«S 

H^-«fc«*«JB>f>H^^^>'20mg, 
W 2 - 4 Rtf 7 - 9 T» Sttfc*«fcraiRH*ftT*# 



msfo m&i&wfemm (2wt. %) X5P 



±W1 2«HWafcHr^-«±DU->yu>ifU K 



Rit7~9 T?#snfc5iaitiawaftftr*#u 

o*jt«M3ti/ts-r. «i o*sw*j;5fc, 
soTRJUcraRjfitft-r^^u^+^xyi/^/^u* 

[0 10 3] 
[*1 0] 



i2«nftojRtt 

SlESfag) 



2 3 
2 4 
2 5 
2 6 
2 7 
2 8 



*JS082 
^&§0!I3 

*ffi^J7 
5I5B0J8 
S60J9 



0.014±0.003 
0.021±0.004 
0.016±0.003 
0.029 ±0.005 
0.029 ±0.005 
0.028±0.007 
0.012±0.001 



0.060±0. 001 
0.083±0.009 
0.060±0.005 
0. 104 ±0.016 
0. 116 ±0.020 
0. 127±0. 019 
0.031±0. 003 



mm) ¥/S6^7H7g 

[# JKffiiE 1 ] 

[W*^ l ] TEHRSC ( I ) 



lit l] 



R 



1 



H0-Si^CH 2 )^0CH2CH2>] S 0-A 



( I ) 
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(18) 4$IB¥7 -3 3 8 7 0 

(jC*. R 1 £<fctfRM^-t>L<tt&fcoTt>J;<& * MlE*f&§5S*] WifflS 
3S£ 1 ~ 6 co 7 ;Hr»a£fete7 i-M T&D > AIJ BSiE*f&Jg@£] W#5I2 

IS 2 ~ 6 COSS, S£Km<0¥^fii« 3-100 COHR M IEl*g£] 

TifeS. ) TSSnst Fn*S/5/U;U****fc*T [W*«2] THBHKSC ( I I ) 

Z>-£mr*i'XW>it&®. lit 2] 
tttiffilE 2 ] * 

R 1 R 3 R 5 +/ R 7 
Y-0<CH 2 CH 2 0> I ^CH2>pSi^0-Si>n0-Si-(CH2>qN;R 8 ( H ) 

R2 R 4 R 8 X" R 9 

1 ~6<P7;V=fr;Vgg;fcti7x-JP a-g&D , R'~R« »t5»7-^X YI47;i'*;WS*fcttTE-«SC ( I 

tti^-&L<tt&&oTt>.fc<7;Mr;i'S. s«i7;m i i n 

£fc[3 7xr^S T&3fr&5iM;t R 7 ~R , c9 2 Mb 3] 

l@ 1/ < (J 3 UifitS't L T V> 5 g ifUS? t -ft i: & o T * 

R 1 R 3 R 5 
^CH 2 )pS KO-S i trO-S KCH 2 >qN;R e ( ffl ) 

R2 R< R6 x - R 9 

$re&0. P « 2 ~ 6 Ogft. q « 1 6 COSS, S£ [«!EMft9lg«] WW83 

Sm* i tfn coTOfiti 3-100 CD^&T&S. fcfc' [JfEfri*] 

K*«t'sT | bJ:v>. ) ■e«sn*Bia«t*j|fc#'r* cw*S3] tibhssc (id 

v&bkie 3 ] ★ 

R 1 R 3 R 5 +/ R 7 

Y-0<CH 2 CH207^CH27pSi^0-Si7n0"Si-(CH2>qN ; R 8 ( E ) 

R2 r< R 6 X" R 9 

1 ~ 6 CO 7 ,>V* Jl-S £ fc 7 x R'~R S frS;tt7x:*>, Ytt7JMr;i'£3;&BTfBHK5S (I 
ttl^-t>b<ttS&r3T l b±<7Jl'+;VS. S&7JU* I I) 
;PS, ^fcf4 7x-;^ -pfe-5»fe^^a R ? ~R , g>2 Wb5] 

fife u< tt 3 mtfim&LTKz&mmTt-fttii-oT* 

R 1 R 3 f +/ R 7 
«CH 2 }pS KO-S i )nO-S KCH2>qN-R 8 ( m ) 

r2 r< Re x- R 9 

mm&&tfn<D¥-i%m$3~l 0 OcoS&RT&a. [3Ms8*iIE4] 

fcSttoTfciv*. ) T*$nsB3»!i[***atwr* mEWMis*] ooos 
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miEfiffl JOE 

[0 0 0 8] R'fcitfRM^-fclXttftfc 

A tt 7 JW* A« * fc tt- (CE 2 ) p -S i R l R 2 to * tl 
ptt2~6G)KR* S^Km<D¥*S<Itt3 

*>6IW3ft»TBHRa (ID 
[3^*tIE 5 ] 

[ttIEtt**S«] WfflS 
UlilE»ftH§«] 0 0 10 

[0 0 10] R'-RM^-fcl^ttfi&oT 
fc«k < 1 - 6 07;Wr^**fctt7x^»T» 

D.» R 7 -RMSfiI-'bU<«S^oTfccfc<7;i/*>/U 

aR 7 -R 9 0 2<@t)b<«3O^^bT^^)^MT 

TEHBdC (III) 
[^IBfttlE 6 ] 

[*tIE*fS«gi£] 9MHI 
g«] 0 0 12 

[0012] T«toan*ra»!i[ft5Mifc*T**;w 

yyD^>im ptt2~6CDgg:, qttl-6 
COSS, S^&m:feJ;tfn<Z>¥i$ffitt3~l 0 
^fcS. ftSU R 3 *5cfc^R 4 «l*DjgL¥ffir(i:lC^ 
-*fctttt*fc»fcoTfeJ;K ) ?$£n«inRg* 

[¥WHiE 7 ] 

[ttIE#*HS«] 0 0 13 

[0 0 13] iftE-«:3; (I) - (I I I) +R»-R» 

it (i i) T^to$ns*«strim3R<a&*"rs^Dy^ 
(i i) (i i i) tx-T^^nsra 



ttBB¥7-3 3 8 7 0 

Tftto^ F-, cr, Br-, r§0/\ny 
>*f*>, *»>r*>, mm*>* sot 
mUM*>* Baw^x y>«-f*> 

IE 8 ] 

[ttiE^ft«i«] rani 

[JfiIE2t&Jg0£] 0 0 3 7 
MjE*tt] £M 
WHELMS] 

[0 0 3 7] (5fc+, R 7 -R fl tt|ig-&L<ttgfcoT 

fcJ:<7^;us> @&7JU*;us, *fctt7xx;vs 

fe^V^j: R 7 -R 9 <D2BfeU<^3<i^ii8^ 

) T«toan-6ft-&«tSiB^nzg»fls 
E**frfc5JlfcteJ:D, NEHRA (I I) T£to£ 

nsiH^ft>bic*fc#r*#u**^xyu>/#u 

EHRit (ID Tf*bSn**I§#0»7-*>T? 
[?SSffiIE 9 ] 

miEMft«a«] 0040 

[0 0 4 0] SKff±#JtUTfflV^ttE-«iC (X) 

'>7X 3-3-h7D^l/W^PD>/7X 4 
-jDD^^fWnn->7X 5-^DD^> 
f;W?WDD'>7X 

7X Z-^u^uM)VWu\i)V9uni/^>. 3 
-?Dn^nW^WDDy7X 3-^nn^ 
nej^^>WDDv'7X 3 -^nnynfcfJM 

dWdd'>7>, 3-^nn^ntr;i//^- t- 
??MDDi/7X 3-^DD^nejMfJ^ 

Ulsy>* 3 - ^ D D y D ^7 x - D D i/7 > 



(19) 
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[*tt*KE 1 0 ] 
MJEtt&Rttl 0 0 44 

[0044] a±a^&Kfi35F»fc«kD»6n«*«M 
co^ts-ifis (in T&t>-$nz>mwc&zmmzGT 

t u t * u j yu ** aflrMrc* 

(IWEHB* (ID *m£<£tfnTSfc2n5 
afrg<PT^fla*3~l Q QCOtSB T&D , 2£ fell 5 

BMJHfiE 1 1 ] 
[*|IE#*#»&] TOfflS 
[MIE^*S@«] 0 0 4 6 

[0 0 4 6] *«Mfc*ViTfflVi6n-6SH»»4> Afflffl 
K> 7^7x:J-AgL 7>9 t t!UX OK^v'X 

^D7it^> ^f^D7i>, ^rh:/D7xX 

7n*-tx ^;yn7xx 7x;^D7xX 7 

x>^D7xX 7;k!Hf7 r D7xX <>^D7x 
X 7xX^71fy^ hJM^X X^D7xX ^ 
>"99v9. 77x*H"?y9* KD^>*A, 7xr 
)V7#V>, t+y7x>^yx >D7x!/X ^ 
>9VV>* *\Z*)V-)VtiE ; XfD^f K^^JfJt 
l/Ttt, fcKnn-y/X ^l^H^/nx 9 s ** ^ 
tf % /X MJ7AWnXTirHxF. 7Jl/^>;n> 

>*J&v>L3n7 WM^HWt UTte? nJV7xr 
^U^U?>K, y7x>LH7^X **U 
7*?>ft£ ; HBfJft»a4:bTtt^>!/*-fX 7 r n 
MX v7;*KX UH*-f>fti!;«WMftUT 

SI* 7>fcf^U>*fo^-^U>S, t7rn*>ft 



®B3¥7-3 3 8 7 0 

^D7A7x-3-Jk 3-Ffc£«, xFn77>b 
-fX ^-fX^X 7>*xU5'X 7 7^^> 
X 7**>7S HM« Kn-AdMJX jrnMJv 
y-Jk -hn77yxS£ ;*WjWBHfcbTttim 
xvx o-^^JH*-/^ Hr;Hfx ynyyJV 

X l/->t5X v>^-U^X tF7xX ^7\Z^ 
>Jft£;KE*iJRJWtUTttx3j-7^UX MJ*nn 
7Dir^H, HJ/13F* *^*n^7v 
f>\ ^>7;i/vh\ /W Kn*< 71f-f Xfcfn/? 
*FX ^h7l/>ftt*;3fi^»ltUTtt>?^UX, 

xhD^ijtux -f yv;nfh-Jk2^ hu-k 

-*Th7M hi/— K ^fcfU^-Jk ¥7^7. 

>?hHDXjW5X ^fcKnxjlcf h*$/>fc£; 

;K *6K7 r n7 r 7/n-;^£ ; *;^<>Att*BBtL 
TteX>l/^7i?A, n7xv?trx -#JI/^fc!X ^7 
A*;k VyWUE -.mx/ufr/uMt 

LTttxF^if^A* ^orW-K 7xxK>4 

X X3#7S>ftiI bTttS*71f/t 
A, Uy-VKA* yfr-VyVKk^ 7JP7xt^>ft 

hU^'jyx /WD7xX 9>bU\'>i-bVV 
A, S/irD^>lfKU>a£; a»»«^atUTtt7 

x x7xHUx -f y7 r nxi/y-;k T^xhn^ 

5F, £n*yu^8&£; ^;^>^v^btn:^qE 
>#Jtl/TJ43;^3 hnhfx tf^FS'X A-yy 

Uv-x fxhxfnx ynyxfnx ixh7^ 
*-;k «*»*;^x ¥«a8*;^x BJ»*^ 

X *Ui7WX -f>*>a>JX ^*ir>KD>/^ 
t* ; bf^5>*JtbT»±H^^>A, B, C, D, E, 

/m>ft£; tt® !6»J t L T tt 5 - 7 )V* n ^ ^ ^> )V 
*«t«*©R*#, 7KU7V>f>'X ^l/X^X tf 
v'AX-Jk 7>^>^tfX ^5lf>ftiJ;**Blt 

X\t, 7DX, *«&E;ttS*»iUTtt7? 

>h^fX 7;V^***, 7;^D**^£;-e<0ffi7 r 

[^JKffliE12] 



(20) 
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(21) 



&$¥7-3 3 8 7 0 



[fttiEMMtBg] 0 0 47 

M&iW 

[flffil*l§] 
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ft*. ft«tffltUT«WI"r«»&tt. ±f2&?FJ&*-©** 



* * * -5 lr» ti±GX4fc# S Sft L fc <b ©ft V> U&fc]©ft« 

flnmn©»». ^x^*-^ ^>^ftif©aw-cft 
[^tmiE 1 3 ] 

[«!#£«§«] 0 0 6 5 

[0 0 6 5] 
[S3] 



S3 





n (6>©« 


N,N-/#JH» (7)<Z)JRfi 






#^ 


(g) 


7;>£>S(ml) 


(g) 




A*-n 


2 


5.0 


2.1 


5.4 


16.9 


9.2 


3 


1.3 


0.4 


1.3 


16.9 


16.8 


4 


14.0 


2.5 


14.8 


16.9 


21.5 
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S6 





(6)C0ft 




(7)(DiRfi 




TOME 


•* 


(g) 




(ml) 


A*-m 


A*-n 


7 


6.8 


3.1 


7.0 


8.4 


8.5 


8 


14.6 


4.6 


13.4 


8.4 


14.8 


9 


13.0 


2.6 


13.0 


8.4 


21.0 
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H<0CH2CH2> 1 0H 
(9) 



Me 

HSiOEt 
Me 



H2PtC 1 6 



H20 



K2CO3 



CH2 3 CHCH2Br 
NaH 

CH2 a CHCH2<0CH2CH2>s0CH2CH=CH2 

(10) 



Me . Me 

Et0S^<CH2>g<0CH2CH2)iji0<CH2>gS^0Et 



(11) 



Me % Me 

HOSI^CH2>g<0CH2CH2>i 0 ^ CH 2>g^ OH 



l&MKE 1 6 ] 
mWMMBGl 0 0 8 8 

[0 0 8 8] 1 H-NMR, 5 , (CDCls, ppm); 0.05(12H, s, 
Si-C'Ts), 0.50(4H, 1, -C"ff' 2 Si(CHj) 2 0©, 1.50(4H, 



(12) 



m, -CHaC'ff^CHaSi-), 3.39(4H, t, C'WaOttfoCHiO). 
C"H" 2 -), 3.60(4mH, % (CViCTjO).) 
IR, v, (neat, cm' 1 ); 3480(SiOH), 2880, 1460, 135 
0, 1300, 1250, 1100, 940, 880, 840, 680 
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